We recorded 'pant-hoot' vocalizations from male chimpanzees, Pan troglodytes, housed in two captive facilities in the U.S.A., Lion Country Safari and North Carolina Zoological Park. Acoustic analysis revealed significant differences between the two groups in the temporal patterning of the calls. Because the captive males within each group are from diverse origins, within-group similarity in pant-hoot structure could not have resulted from genetic similarity of the callers. In addition, there were no obvious differences in housing conditions that could have caused the between-group differences. Instead, the results suggest that the calls in each group converged in structure as a consequence of vocal learning. Within-group variation in call structure of the captive groups was similar to that found in a group of wild Ugandan chimpanzees (Kanyawara study group, Kibale National Park), suggesting the presence of species-specific constraints on this call within which different populations can converge on local variants. In addition, an acoustically novel pant-hoot variant that was introduced by one male to the Lion County Safari colony spread to five other males in the same colony. This suggests that chimpanzees may also be able to modify the frequency parameters of their calls through learning.
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Learning can affect the development of vocal communication systems in various ways, including the production of calls, their usage and their comprehension (Janik & Slater 1997; Seyfarth & Cheney 1997) . Janik & Slater (1997) have suggested that the term 'vocal learning' be applied only to cases in which the acoustic parameters of calls are altered by social experience, whereas changes in the usage and comprehension of calls should be considered 'contextual learning'. In addition, these authors identified two levels of complexity that can characterize vocal learning. The first involves changes in the temporal patterning and amplitude of acoustic elements already present in an animal's repertoire, which can be affected by comparatively simpler modifications in breathing patterns, and may be closely linked to contextual learning. More-complex vocal learning, by contrast, involves changes in the frequency parameters of calls, which must be mediated through the more-complexly regulated musculature of the vocal apparatus. Thus, while the simpler form of vocal learning is probably widespread in mammals (e.g. Sutton et al. 1973) , more complex forms of vocal learning appear to be rare (Janik & Slater 1997; Seyfarth & Cheney 1997) . Vocal learning (sensu Janik & Slater 1997) has been reported in passerine birds (Kroodsma 1982; Marler 1990) , cetaceans (Tyack & Sayigh 1997), seals (Ralls et al. 1985) and bats (Jones & Ransome 1993; Esser 1994; Janik & Slater 1997; Boughman 1998) . Although most attempts to find vocal learning in nonhuman primates have failed (Newman & Symmes 1982; Snowdon & Elowson 1992; Hauser 1996; Janik & Slater 1997; Snowdon 1997) , some recent studies have suggested that it may occur. For example, Elowson & Snowdon (1994) showed that pygmy marmosets, Cebuella pygmaea, can alter their vocalizations in response to their social environment. Elowson & Snowdon analysed the acoustic structure of the pygmy marmoset 'trill' vocalization in two unfamiliar, acoustically isolated groups, and they found it to differ significantly. When the two groups were brought into acoustic contact, call duration converged and coextensive shifts were made in two frequency parameters (bandwidth and peak frequency) (Elowson & Snowdon 1994; but see Janik & Slater 1997) . In addition, Mitani et al. (1992) reported differences between the pant hoots of chimpanzees, Pan troglodytes schweinfurthii, in Gombe National Park and Mahale National Park (both
